Airway pressure release ventilation improves pulmonary blood flow in infants after cardiac surgery.
We hypothesized that spontaneous inspiratory effort transmitted to the pleural space during airway pressure release ventilation would result in increased lung perfusion after surgery for tetralogy of Fallot or following a cavopulmonary shunt as a consequence of transient decreases in intrapleural pressure. Prospective crossover cohort study. A tertiary care cardiac pediatric intensive care unit. Children after tetralogy of Fallot repair, cavopulmonary shunt, or Fontan operation. Lung perfusion and cardiac output were measured during airway pressure release ventilation and pressure control ventilation with pressure support, both with and without spontaneous ventilation. Oxygen consumption was measured (mass spectrometer) and lung perfusion/cardiac output calculated (Fick equation). Constant levels of CO₂ and mean airway pressure were targeted in all study phases. Twenty patients were enrolled in the study, nine after repair of tetralogy of Fallot and 11 after a cavopulmonary shunt. In the absence of spontaneous ventilation, there were no differences in lung perfusion or any of the measured gas exchange or hemodynamic parameters. In the presence of spontaneous ventilation for all patients, mean pulmonary blood flow increased from 2.4 to 2.9 L·min⁻¹M⁻² (p = .02). Oxygen delivery increased from 594 to 774 mL/min/m² (p = .05) in the patients with tetralogy of Fallot patients and from 473 to 518 L·min⁻¹M⁻² (p = .07) in the cavopulmonary shunt group. Ventilation with airway pressure release ventilation (at comparable mean airway pressure) improves lung perfusion compared with pressure control ventilation in children after tetralogy of Fallot repair and cavopulmonary shunt operations. Although this study focused on tetralogy of Fallot and cavopulmonary shunt operations, the improved cardiopulmonary interactions may be beneficial in other situations in which hemodynamics are impaired by positive pressure ventilation.